is essentially the same as described in a previous paper (2). The air flow rate through each train can be checked and adjusted independently by means of a bypass manifold attached to a flowmeter. Respiratory CO2 from each flask was continuously swept out by a stream of CO.,-free air and absorbed in individual CO, traps. Flasks were shaken continuously in the light for six hours at 260 C. The respiratory CO., samples obtained during an experiment were precipitated as BaCO1 and the radioactivity determined with a thin mica window GAI counter (1.8 mg per cm2). At the end of a 6 hour incubation period, sections were removed from the me(lium, rinsed with water, and homogenized with 25 ml ethyl alcohol. The radioactivity of the medium, alcohol extract of the tissues, and the alcohol insoluble residue were also determined by the conventional method in order to get necessary information on total C14 recovery. Total glucose uptake by stem tissues was calculated from the summation of radioactivity found in respiratory C0, alcohol insoluble residue and alcohol extract. In general, eight separate flasks (two stem samples from untreated plants ancl two stem samples each from plants treated with various amounts of 2,4-D) were carrie(d out simultaneously in a single run. The weight of tissue used in each flask was adjusted to within 20 mlg between samples in the first three experiments and to within 5 mg in the later runs. Unless otherwise indicated, the fresh weight of stem tissues used in each flask was between 1.7 and 1.8 gm.
2,4-Dichlorophenoxyacetic acid (2,4-D) is the best known selective herbicide for effective control of broadleafed weeds in monocotyledonous crops. Although the mechanisms by which 2,4-D acts on plants have not been elucidated, several lines of investigation have shown: A. Stimulatory and inhibitory effects on the respiration of pea and oat tissues, depending upon the concentrations employed (6) . B. Reduction of carbohydrate content of bean stem (7) . C. Increased participation of pentose cycle pathway of glucose catabolism in root tips of pea, corn, and oat seedlings (4) . These results suggested that carbohydrate metabolism may be greatly effected.
The present work is based upon the hypothesis that 2,4-D influences growth by affecting glucose utilization whiclh furnishes the energy and/or building units for the synthesis of cellular constituents. This is approached by directly measuring utilization of radioactive carbon atoms from glucose in treated and untreated tissues after substantial morphological response has occurred. This paper reports the results from several experiments on the effect of 2,4-D on the pathways of glucose utilization in bean stem tissue using C14 labeled glucose. 
MIATERIALS AND METHODS

RESULTS AND DISCuSSION
Using C14 labeled glucose, the effect of 2.4-D on glucose utilization of bean steml tissues has been measured directly. It is assunmed that the oxidation of radioactive carbon atoms from the absorbed glucose which subsequently was recovered in respiratorv C1409 was used to furnish the energy, while the radioactivity found in 80 % ethanol insoluble residue was presumably used in the syntlhesis of cell wall nmaterials.
As shown in table I, the percent of absorbed glucose-U-C14 recovered as C1402 had an average value of 5.0 (± 0.4) from six individual runs in control stem tissues. In all cases, the radiochemical yields of respiratory C140.2 hadl greatly increased in 2,4-D treated 405 (2) 100 (2) 150 (2) 0 (4) 10 (2) 20 (2) 50 (4) 100 (2) Table II summarizes the results of radiochemical yields in the respiratory CO, ethanol insoluble residue, and ethanol extract from G-1-C'4 and G-6-C14 experiments. The percent recoveries of these fractions is based upon the glucose uptake by the stem tissues rather than by the method customarily used which is based on the amount of glucose added to the flask. From these data, the C6/C, ratios were calculated. The CO, yields from the absorbed G-1-C14 and G-6-C14 in untreated stem tissues were very consistent between six individual runs. It was 2.7 + 0.3 % for G-6-C14 and 5. (4) 
